Luminescent and substrate binding activities of firefly luciferase N-terminal domain.
Firefly luciferase catalyzes highly efficient emission of light from the substrates luciferin, Mg-ATP, and oxygen. A number of amino acid residues are identified to be important for the luminescent activity, and almost all the key residues are thought to be located in the N-terminal domain (1-437), except one in the C-terminal domain, Lys529, which is thought to be critical for efficient substrate orientation. Here we show that the purified N-terminal domain still binds to the substrates luciferin and ATP with reduced affinity, and retains luminescent activity of up to 0.03% of the wild-type enzyme (WT), indicating that all the essential residues for the activity are located in the N-terminal domain. Also found is low luminescence enhancement by coenzyme A (CoA), which implies a lower product inhibition than in the WT enzyme. These findings have interesting implications for the light emission reaction mechanism of the enzyme, such as reaction intermediates, product inhibition, and the role of the C-terminal domain.